There is a trend in regulatory practice towards exceptional incentives for exceptional investments. Italy and the US have the longest experience with a regulatory framework for strategically important investments that deviates from the default framework. In these countries, the incentives provided to the project promoter are based on a case-by-case assessment of the project. Policy makers and regulatory authorities in countries that are considering setting up such a framework can learn from these experiences. In this paper, we therefore analyze them in detail. We find that the Italian scheme is simpler, which reduces the administration costs. The US scheme is more advanced in the case-by-case assessment of the requested incentives. However, both schemes have evolved, each becoming more sophisticated and complex. Countries that are considering the introduction of exceptional regulatory incentives for exceptional electricity transmission investments should note that this is a process that will require fine-tuning.
Introduction
The default regulatory frameworks that apply to transmission system operator (TSO) investments predominantly provide the same return to all electricity infrastructure projects, irrespective of their costs and benefits, and irrespective of their risk profile. If transmission planning works well, only projects with a high net value are retained for investment, but they can be heterogeneous in terms of their risk profile. Therefore, the higher the return that applies to all investments, the higher the risk of overpaying for low-risk low-value projects, but the lower the return on investment, the higher the risk of underpaying for high-risk high-value projects.
In a multi-jurisdictional context, overpaying for investment is a local issue, whereas underpaying is of regional concern if it delays investment in projects that are of strategic importance to the region. Considering that electricity markets and grids often exceed the level of a single jurisdiction, transmission investment tends to be discussed more and more at regional level, as showcased by the many interstate projects in the US 1 or by the projects of common interest in Europe 2 .
The fundamental problem of the default regulatory frameworks applies especially to these projects because they tend to be riskier than an average project for two main reasons. First, they typically take longer to develop in terms of permit granting, cost approval, project routing etc. because more regulatory authorities are involved, leading to higher development cost risk. Second, projects with regional importance tend to be of a larger scale and use innovative technology, like HVDC submarine cables, leading to higher construction cost risks. Despite the greater cost uncertainty, we want these projects to be built in a timely fashion by ensuring that the regulatory framework that incentivizes investment for the transmission system operators is appropriate 3 .
It is well known that the regulatory practice to incentivize investments is not harmonized across jurisdictions (e.g. Jamasb and Pollitt, 2001; Lévêque et al, 2009; Microeconomix, 2008; Ruester et al., 2012; Saguan et al., 2011) . Concerns about the financeability of grid investments have already been expressed (e.g. Beckers et al., 2013; Brunekreeft, 2013; Mulder, 2012; Henriot, 2013) . Glachant et al. (2013) even observe a tendency in regulatory practice to increase the risk borne by the TSO while not necessarily matching this with a higher return. In order to avoid countries with less attractive investment regulation delaying investment of regional importance, they argue for converging towards a target regulatory framework.
In this paper, we discuss an alternative approach. To avoid the cost of harmonizing the default regulatory frameworks, exceptional regulatory incentives could be introduced for exceptional electricity transmission investments. For these investments, we can then also decide the incentives case-by-case. Limiting the access to these exceptional regulatory frameworks can control the cost of administering them.
In the UK, several regulatory frameworks already exist for different types of transmission investments. There is a dedicated framework for the connection of offshore wind farms to shore (Meeus, 2014) as well as one for interconnectors to speed up EU market integration (Meeus and Keyaerts, 2014) . France is also in the process of setting up a dedicated framework for interconnectors for the same reason. In Germany, large domestic and cross-border grid-expansion investments that 1 See, for instance, the respective regional transmission plans in PJM, MISO, CAISO, etc. The European Agency for Collaboration of Energy Regulators has documented all incentives for transmission investment that are currently applied in EU Member States (ACER, 2014) . support the German Energiewende are accelerated with a dedicated regulatory framework. The longest and richest experiences with exceptional regulatory incentives for exceptional electricity transmission investments are, however, in Italy and the US. The contribution of this paper is to analyze these experiences in detail.
The paper is organized as follows. Section 2 introduces the Italian experience. Section 3 introduces the US experience. Section 4 compares the Italian and the US approaches to provide exceptional regulatory incentives for exceptional electricity transmission investments. Section 5 describes how both schemes have evolved over time into more sophisticated and complex schemes. The paper concludes with the lessons learned for the policy makers and regulatory authorities that are considering setting up such a framework.
Introduction to the Italian experience
Italy decided to prioritize important expansions of the transmission grid that were deemed necessary to promote competition and improve market integration in the aftermath of a countrywide blackout in 2004 (AEEG, 2003 (AEEG, , 2005 . This section looks at the Italian experience during the fourth regulatory period, which covers (AEEG, 2011a , 2011b , 2014b . In this fourth regulatory period, twenty-five projects have received exceptional incentives for important transmission investment (AEEG, 2013a (AEEG, , 2014b . Some of these projects are under construction or near completion, whereas other projects are at the stage of obtaining permits. In what follows, we first discuss the access to this scheme, and then the type of exceptional incentives that can be granted under the scheme. 
Access to exceptional incentives in Italy
As illustrated in the upper part of Figure 1 , the project promoter submits the proposed project to the Italian regulatory authority. The authority then assesses whether the project is either an interconnection that connects Italy to neighboring countries, or a domestic transmission line that reduces internal congestion. Both categories are proxies for what constitutes strategically important investment, bearing in mind that the underlying policy objectives are increasing market integration and reliability.
Following a positive assessment of the type of infrastructure investment, the project is granted access to the three types of exceptional incentives that are discussed below. In case of a negative assessment, the project receives the default incentives for transmission investment. Any approved project automatically exits the exceptional framework after a predefined period, which is currently after twelve years 4 of operational service of the transmission project. It subsequently receives the default incentives for its remaining regulatory lifetime. As the scheme has been initiated in the second regulatory period [2004] [2005] [2006] [2007] , the earliest such exit, after twelve years, will occur in 2016.
To sum up, access to the exceptional incentives in Italy is limited in time, and also limited by predefining eligible project categories, which is relatively simple to administer. The Italian regulatory authority for energy AEEG did not create a dedicated department to administer this scheme, and is simply relying on the existing staff 5 .
Type of exceptional incentives in Italy
In the Italian approach, there are three types of exceptional incentives (lower part of Figure 1 ): 1/ a premium return on investment for completed projects; 2/ a premium for work in progress; and 3/ a penalty for projects exceeding their planned commissioning date. The latter two incentives are voluntary. Promoters can ask for the additional work in progress incentives, but only if they then also accept to be exposed to the penalties associated with delays.
How they are administered is explained in what follows. First, upon completion of a project, a twopercentage point increase of the default return on investment is automatically awarded for twelve years. Second, work in progress qualifies for a two percent premium conditional on making sufficient progress with authorization or construction work. Progress is measured through an assessment of annual milestones. These project milestones are expressed in a monetary value and are set for each project by the regulatory authority in agreement with the project promoter upon entry into the framework. Each year, the regulatory authority assesses for the aggregated work in progress whether a project promoter has met at least seventy percent of the accumulated value of his milestones of the previous year. If the threshold is met, the project promoter gets a two percent premium for all work that has been in progress by 31 December of that previous year. While there is a case-by-case element in setting the milestones, the actual assessment looks only at the aggregated level of all projects of a project promoter: about 74 % of ongoing investments met their milestones in the first half of 2013 (AEEG, 2013b); over 90 % of ongoing investments met their milestones in the second half of 2013 (AEEG, 2014a). Third, if the actual commissioning date exceeds the planned date by more than twelve months, the project promoter has to pay a lump sum penalty to the regulatory authority in the amount of two percent calculated on 110 % of the invested capital and pro rata of the months that the project is late.
In other words, the exceptional incentives in Italy are, to a large extent, the same for all projects that get access to the scheme with the exception of projects that do not meet their milestones, and/or 4 The current regulatory period for the default regulatory framework lasts four years (2012) (2013) (2014) (2015) . commissioning date. There is an element of case-by-case assessment of projects, but it is limited to the establishment of milestones, and the monitoring of progress. Note, finally, that the incentives are mostly positive, while there are also penalties for delays.
Introduction to the US experience
The US had also faced a large blackout in 2003. The report following the incident identified the failing transmission grid as an aggravating factor (U.S.-Canada Power System Outage Task Force, 2004). Furthermore, the US had been observing decades of declining transmission investment (Benjamin, 2007; Hirst and Kirby, 2001; Hirst, 2004) . This led to the conclusion that additional incentives were necessary for investment in regional reliability projects. Subsequently, in the Energy Policy Act of 2005, the federal regulatory authority for energy, FERC, who is the competent authority for all that affects interstate 6 commerce, was mandated to set up a new framework for exceptional interstate transmission investment (FERC, 2006b (FERC, , 2006c (FERC, , 2012 . By 2012, around 85 applications for entry had been filed, representing billions of USD in investment and covering more than a hundred infrastructure projects (FERC, 2012) . In what follows, we first discuss the access to this scheme, and then the type of exceptional incentives that can be granted under the scheme. 6 Intrastate transmission investment that has no regional impact is dealt with by State regulators. Interstate investment that is not exceptional gets the default ratemaking treatment by FERC. 
Access to exceptional incentives in the US
As illustrated in the upper part of Figure 2 , the importance of the project is first established through case-by-case assessment in the US. There are three ways for a project promoter to demonstrate the importance of a proposed project. The first is for the project to be included in a regional transmission expansion plan 7 (RTEP) that performs an assessment of the reliability and/or congestion impact. In that case, the regulatory authority presumes that the project is indeed important. If a project is not included in a RTEP, the project promoter can submit alternative evidence such as private technical studies to demonstrate the impact on the regional transmission grid. The regulatory authority evaluates this evidence and decides whether the project is indeed important or not. The third option available to the project promoter is to apply for access that is conditional to a pending inclusion of the project into the RTEP process. The second step in the entry process is the so-called "nexus test". Project promoters have to demonstrate the exceptional risk of their proposed projects. The exceptionality of the project can come from the financial size of the project compared to the existing assets of the project promoter, the innovativeness of the technology, or other practical challenges. The regulatory authority has provided further guidance on how to demonstrate exceptional risk in its case-by-case rulings (see section 5).
Following a positive assessment, the project is granted access to ten 8 types of exceptional incentives of which the four that are applied most are illustrated below. In case of a negative assessment, the project receives the default incentives for transmission investment, e.g. the investor gets the regular return on investment that has been set for his company. Any approved project automatically exits the exceptional framework after a predefined period, which is currently at the end of the regulatory lifetime of the transmission project. FERC will consider accelerated depreciation as short as fifteen years 9 as one of the incentives that can be accessed. As the exceptional framework initiated in 2006, the earliest an exceptional investment would reach the end of its regulatory lifetime is 2021.
To sum up, access to the exceptional incentives in the US is limited to the regulatory lifetime of the asset, and also controlled by a two-step case-by-case assessment of projects. This can be relatively costly to administer for the regulatory authority. However, the burden of proof is on the project promoters, and the decision is taken at Federal instead of State level in the US, which reduces the administration costs. Still, to administer this scheme, the FERC significantly expanded its staff with a few dozen full time equivalents between 2006 and 2009 10 .
Type of exceptional incentives in the US
In the US approach, there are ten types of exceptional incentives 11 ; the four that are most used are discussed here (lower part of Figure 2 ): 1/ a premium return on investment; 2/ a 100% cost recovery of 7 A regional transmission expansion plan can be organized by an Independent System Operator (ISO) or a Regional Transmission Operator, depending on the local organization of the electricity system. The ten are: 1/ a premium return on investment; 2/ 100% cost recovery of prudently incurred construction work in progress; 3/ 100% cost recovery of prudently incurred pre-construction costs; 4/ 100% cost recovery of prudently incurred costs of a stranded project; 5/ the use of hypothetical capital structures; 6/ accumulated deferred income taxes for transmission companies; 7/ adjustments to book value for sales/purchases; 8/ accelerated depreciation; 9/ deferred cost recovery for utilities with retail rate freezes; and 10/ a higher rate of return for utilities that join and/or continue to be members of transmission organizations, such as RTOs and ISOs. Snarr (2007) and Daileader (2007) are two authors that have previously discussed these incentives. work in progress during construction; 3/ a recovery of pre-construction costs; and 4/ a 100% cost recovery in case of a stranded project.
How they are administered is explained in what follows. For each incentive requested, the project promoter has to demonstrate with factual evidence that the particular incentive is necessary to proceed with the project. A project promoter can, for instance, request a premium return on investment to cover the challenges of applying innovative technology to the project. Or a project promoter can provide evidence of cash flow challenges that can be mitigated with the expedited full cost recovery for work in progress or the full recovery of pre-construction costs. If a project is still in the early stages of its development and is, for instance, dealing with several authorities, it could also request an incentive that allows full recovery of efficient costs in case of a stranded project, insofar as the future abandonment is beyond the control of the project promoter. The project promoter also has to demonstrate that the total package of incentives matches the risk of the project. There are, for instance, several rulings in which the regulatory authority assessed that the requests for a premium return on investment were justified, but nevertheless the level of the requested premium was decreased because other incentives that reduce the project risk had also been granted.
In other words, the exceptional incentives in the US are strongly dependent on the project risk and the evidence that can be presented by the project promoter. The US scheme therefore has 3 elements of case-by-case assessment: 1/ the importance of the project; 2/ the project risk; 3/ how the package of requested incentives connects to the demonstrated project risk.
Comparison of the Italian and the US experience
The contexts, in which the Italian and US scheme to provide exceptional regulatory incentives for exceptional electricity transmission investments have been developed, are very similar. In both cases, a blackout triggered the change in regulatory practice, and the perception was that this was partly due to a lack of transmission investment under the default investment scheme. The two approaches have in common that they control the costs of the scheme by limiting access to the exceptional investment incentives. They also have in common that the incentives are not necessarily the same for all projects, and the incentives are a package of measures focused on either reducing the risk for project promoters to invest, or increasing their return on investment.
There are also clear differences between the Italian and the US experience. The US scheme is more advanced in the case-by-case assessment of the requested incentives. As discussed above, there are three assessment steps encompassing the importance of the project, the project risk, and the package of incentives that is appropriate for the risk of the project. The incentive package in the US is also more advanced. They include a greater scope of the risk and return on investment, and can be adapted to each project. In comparison, the Italian scheme is simpler, and therefore also less costly to administer. The higher costs of the US scheme are, however, shared at federal level. Arguably, the US might also have chosen a simpler scheme had it been implemented at state level, rather than at federal level. The equivalent of the US scheme for Europe would be to have ACER perform these case-by-case assessments of projects of common interest.
Evolution of the Italian and US regulatory practice with exceptional incentives for exceptional investments
In this section, we first discuss how the Italian regulatory practice evolved across regulatory periods to its current design, and then how the US regulatory practice evolved based on landmark cases.
Evolution of the Italian regulatory practice across regulatory periods
Italy started with exceptional regulatory incentives for exceptional electricity transmission investments in 2004 during the second regulatory period of the default investment framework. As we discuss in what follows, the initial setup did not include a case-by-case element, but this was introduced in the third regulatory period, and fine-tuned in the fourth regulatory period.
Second regulatory period: no case-by-case assessments
Initially, during the second regulatory period, the dedicated regulatory framework in Italy operated without case-by-case project assessments. Important transmission investment was remunerated two percentage points more than regular investment, and this increased return on investment was granted for twelve years upon the project being approved by the Ministry of Industry (AEEG, 2004a (AEEG, , 2004b (AEEG, , 2004c (AEEG, , 2007b . This approval formed the only level of assessment, but it is unclear on what basis the ministry granted approval.
Third regulatory period: start of case-by-case assessments
Important changes were introduced to the framework before the start of the third regulatory period 2008 -2011 (AEEG, 2007a . Regarding the access to the exceptional investment incentives there are two important changes. First, the regulatory authority was put in charge of controlling the access of projects to the scheme. Second, project categories were introduced to determine the eligibility of a project for exceptional investment incentives.
Regarding the types of exceptional investment incentives that can be granted under the scheme, there are also two important changes. First, the return on investment premium was increased to three percentage points. Second, the regulatory authority introduced an acceleration incentive for work in progress (AEEG, 2007b) . This acceleration incentive granted a three percent premium for construction work in progress in combination with a requirement to meet the planned commissioning date (AEEG, 2008) . In case of a delay, the project promoter had to return the premium received for work in progress, whereas in the case of early commissioning the premium return on investment was extended beyond twelve years by the number of months the project was early.
By the end of the third regulatory period, the regulatory authority observed that the implementation pace of important projects was still slow (AEEG, 2010a). The existing acceleration mechanism was then clarified by separating the incentive for work in progress from the incentive for timely commissioning. This then also led to the introduction of new tools to administer these incentives. Milestones with a 70% threshold were introduced to administer the work in progress incentive. These incentives that still exist today, as discussed above in section 2, were tested for the first time in 2010 and 2011 on 22 important transmission projects admitted into the framework (AEEG, 2010b (AEEG, , 2011a (AEEG, , 2012 .
Fourth regulatory period: the fine-tuning of case-by-case assessments
Most of the changes introduced during the third regulatory period were confirmed for further use during the fourth regulatory period 2012-2015. The premium return on investment for completed projects continues to be granted automatically without case-by-case assessment, but the level of the premium was reduced again to two percentage points on top of the default remuneration (AEEG, 2011b (AEEG, , 2011c . The new work in progress incentives and new incentives for delayed projects also continue, but remain voluntary.
The number of projects admitted into the framework in the fourth regulatory period that opted in on all incentives rose to twenty five projects, with some of the projects being carried over from the previous period (AEEG, 2013a (AEEG, , 2014b .
Evolution of the US regulatory practice based on landmark cases
The US started with exceptional regulatory incentives for exceptional electricity transmission investments in 2006 through FERC Orders 679 and 679-A (FERC, 2006b (FERC, , 2006c ). As we discuss in what follows, landmark cases have gradually clarified the case-by-case assessment of project importance, exceptional project risk, and the connection between project risk and exceptional incentives.
Landmark cases for the assessment of project importance
In Duquesne Light Company (FERC, 2007b) , the regulatory authority made a distinction between eight projects included in a RTEP for which the reliability impact had been evaluated, on the one hand, and fourteen projects that were mentioned in a RTEP without such an evaluation, on the other hand. The former eight projects were presumed to be important based on their inclusion in the RTEP, whereas the latter fourteen were only admitted conditionally on submitting sufficient private evidence of their importance.
In the ruling on Baltimore Gas & Electricity (FERC, 2007c ) the regulatory authority accepted the project promoter's private technical studies on the reliability impact as evidence of the importance of the projects. The regulatory authority has been referring back to this landmark ruling to illustrate which evidence can be used to demonstrate a project's importance.
In the rulings on Tallgrass Transmission & Prairie Wind Transmission (FERC, 2008d) and Ameren (FERC, 2011) , the regulatory authority reconfirmed that inclusion into a RTEP is not a prerequisite for entry into the exceptional scheme, granting provisional entry into the scheme pending full approval in a later stage. The regulatory authority furthermore clarified that being granted entry -conditional or full -did not imply an automatic inclusion in an ongoing RTEP process, which is the sole prerogative of the regional transmission operator.
Landmark cases for the assessment of exceptional project risk
In the ruling on Duquesne Light Company (FERC, 2007b) , the regulatory authority accepted factual evidence that showed the project was challenging for the project promoter in terms of its financing, permitting and technology. This evidence sufficiently demonstrated the exceptional risk of the project.
In Baltimore Gas & Electricity (FERC, 2007c) , the regulatory authority established a practice to assess the importance of a project by proxy, asking whether a project was "routine" or "non-routine". The Baltimore Gas & Electricity ruling furthermore provides guidance on what arguments the regulatory authority would consider for qualifying a project as non-routine, such as the size of the project, the impact of the project on the regional market or the challenges faced by the project. Even though this assessment by proxy looks at the risk of a project, it does not evaluate whether the risk is exceptional and, indeed, requires exceptional investment incentives.
In Westar (FERC, 2008b) and Pepco (FERC, 2008c) , the regulatory authority had to decide whether or not to evaluate several submitted projects as a single project. It declined to view the three projects in Westar as a single project, and subsequently it found that two projects were not able to demonstrate their exceptional risk separately. The eight projects submitted in the Pepco file, on the other hand, were accepted as a single project, meaning that the project promoter could demonstrate the riskiness at the aggregated level. In PJM Interconnection (FERC, 2009), the regulatory authority further explored the issue of grouped projects, stating that multiple projects can be submitted as a single project if there is supporting evidence for the interactions between the individual projects, adding another level of case-by-case assessment. It also stated that multiple projects can be submitted as individual projects in a single application file. In that case, the project promoter must demonstrate the importance and risk of each project separately.
In 2012, the regulatory authority abandoned the assessment by proxy established in Baltimore Gas & Electricity (FERC, 2012) . It argued that while the proxy provided an indication of risk, the proxy did not sufficiently assess that the risk was exceptional and would need exceptional incentives to mitigate that risk. The newly introduced regulatory practice relies on a full case-by-case assessment of whether a project faces exceptional risks that require exceptional incentives.
Landmark cases for the connection between risk and incentives
In the ruling on Duquesne Light Company (FERC, 2007b) , the regulatory authority granted a return on an investment premium that was lower than requested; indicating that the project's risk was already partly mitigated with other granted incentives. In that same ruling, the regulatory authority clarified what factual evidence it would consider to decide on granting the full cost recovery of construction work in progress.
In the ruling on Baltimore Gas & Electricity (FERC, 2007c) , the regulatory authority granted the requested premium on investment for only two out of eight projects that entered the scheme, rejecting the premium for the other six projects on the grounds of those six projects not having the same risk profile as the first two projects. Furthermore, the regulatory authority rejected the request for 100% cost recovery of construction work in progress on the grounds that there was insufficient evidence that the incentive was necessary to implement the project.
In Tallgrass Transmission & Prairie Wind Transmission (FERC, 2008d) , the granted premium return on investment was lowered compared to the request by the project promoter because the allegedly innovative technology had been marked as mature technology in other cases the regulatory authority had ruled on.
The regulatory authority decided to further increase the degree of case-by-case assessments in its 2012 policy statement (FERC, 2012) , requiring the project promoters to demonstrate what they have done to deal with the project risk, including requesting risk-mitigating incentives, before applying for a premium return on investment. In the cases submitted after the 2012 policy statement, few requests were made for a premium return on investment, whereas requesting this premium was standard practice before the policy statement.
Conclusions and policy implications
There is a trend in regulatory practice towards exceptional incentives for exceptional investments. Policy makers and regulatory authorities in countries that are considering setting up such a framework can learn from the existing practices. Italy (since 2004) and the US (since 2006) have the longest experience, as we have discussed in detail in this paper. Both schemes have evolved towards a more sophisticated model. In the US, the regulatory authority has clarified its approach in landmark decisions that it has referred to in future decisions. In Italy, the regulatory authority started with a relatively simpler approach that has been fine-tuned over three regulatory periods.
More sophistication, of course, also implies more complexity for the project promoters that have to apply for the exceptional investment incentives and the regulatory authorities that have to administer the process. In the US, the burden of proof is on the project promoters. They have to demonstrate that their request for exceptional incentives is justified by exceptional project risk. In Italy, the complexity is limited to the establishment and monitoring of project milestones for work in progress incentives, and to administer the possible penalty for delayed commissioning of the project.
Both cases nicely illustrate that granting exceptional incentives can be done case-by-case to avoid overpaying for important low-risk projects, and to avoid underpaying for important high-risk projects. It is typically a combination of reducing risk and increasing the return on investment, while also making project promoters accountable for delays. This does not necessarily mean that all countries have to follow this trend in regulatory practice. Some countries might argue that the costs of administering the case-by-case approach are too high, or the benefits are minimal. This might be the case in small countries that only have a few projects with a homogeneous risk profile so that the default framework can be adapted to this risk profile. 
